The genus Villaria, one of the endemic genera of the Philippine Rubiaceae, comprises about five species of shrubs to small trees [1] . Four of the Villaria species [V. acutifolia (Elm.) Merr., V. odorata (Blanc.) Merr., V. philippinensis Rolfe and V. rolfei Vidal] were included in the enumeration of Philippine flowering plants [2] . After five years, V. fasciculiflora Quisumbing and Merr. was described [3] . The genus is chiefly found in Luzon (Laguna, Tayabas, Cagayan, Isabela, Camarines, Albay), as well as Samar, Batan, and Babuyan Islands [2] . All Villaria species, however, are incompletely known due to their inadequate available descriptions. Although the phylogenetic position of Villaria in Rubiaceae is recently resolved [4] , there is no available taxonomic revision for a better understanding of the genus. In the recent updating of Philippine Rubiaceae genera [5] , three Villaria species (V. odorata, V. philippinensis and V. rolfei) were observed to be morphologically almost similar. To date, no further studies have been done to resolve the complexity among the three Villaria species.
The Internal Transcribed Spacer (ITS) of the nuclear ribosomal DNA (nrDNA) is the most widely known source of molecular character variation for phylogenetic inference. The region consists of ITS1, 5.8S and ITS2 [6] . The sequence comparison of the ITS region is commonly used in taxonomy and molecular phylogeny because it is easy to amplify even from small quantities of DNA and has a high degree of variation even between closely related species [7, 8] .
Employing both morphology and molecular sequence data have become apparent as sources of characters in resolving taxonomic conflicts. Using both evidences, the present study aims to (1) examine both vegetative and reproductive morphological details of the three Villaria species, (2) compare their ITS (nrDNA) sequence divergence, and (3) provide new detailed descriptions as well as full illustration among the valid three Villaria species. This study is a significant contribution in understanding our endemic flora and Rubiaceae as a whole will profit.
EXPERIMENT EXPERIMENT EXPERIMENT EXPERIMENT EXPERIMENTAL AL AL AL AL
Sample Collection. Villaria odorata and V. rolfei was collected from Gen. Nakar, Quezon and Palanan, Isabela, respectively, on thickets along the seashore and occasionally also inland. The V. philippinensis was collected from Paracale, Camarines Norte in secondary forests at low altitude. The collections were labeled as V01 (V. odorata), V02 (V. rolfei) and V05 (V. philippinensis). All three Villaria species are endemic to the Philippines and their distribution is shown in Figure 1 . At least three flowering and fruiting branches were collected for each species for herbarium. Flowers and fruits were also preserved in FAA [9] for detail examination of reproductive parts. Leaf samples were placed in zip-lock bags containing silica gels [10] for DNA extraction.
Herbarium Specimens Examined.
Aside from the new Villaria collections deposited at the USTH, additional herbarium of the three Villaria species were loaned from both local (CAHUP, PNH) and foreign herbaria (L, NY, US). A total of 31 herbarium specimens were examined and annotated in this study (Table  1) .
Morphological Analysis. Morphological structures of the three Villaria species was carefully examined and compared. Among these characteristics were habit, leaves, stipules, colleters, inflourescences, flowers, corolla, calyx, androecium, gynoecium, fruit, seed and pollen. Flowers were dissected to better examine the inner parts. For the SEM investigations, (Philips XL-30, Department of Plant Systematics, Bayreuth Germany), preserved seed and pollen structure were dehydrated in alcohol series and was critical-point-dried. The dried samples were mounted on aluminum stubs which were covered with PVA glue and were sputter-coated with gold. The seeds were placed in an ultrasonic cleaner to remove the outer tangential walls of the exotesta cells [11] . Figure 2 . The PCR products were sequenced at the Department of Plant Systematics, University of Bayreuth, Germany using the primers P16F (5'-TCA CTG AAC CTT ATC ATT TAG AGG-3') and P25R (5'-GGG TAG TCC CGC CTG ACC TG-3') [12] .
ITS sequence alignment and analysis. For the alignment, ITS sequences were gathered and edited manually through the Perkin Elmer Sequence Navigator 1.0.1. The sequences boundaries for the coding regions (ITS 1, 5.8S and ITS 2) were determined by comparing to the previous Rubiaceae sequences using MacClade 4.0. The analysis of ITS sequence data was done using the Phylogenetic Analysis Using Parsimony (PAUP*) 4.0b [13] on a Power Macintosh G3 computer. The constant and variable characters for each region as well as the base frequencies for the whole ITS were calculated. Finally, the pairwise divergence between ITS region sequences was computed for total percent difference among the three Villaria species.
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Figure 2. Amplified (A) and Purified (B) PCR products of the three Villaria species (V01 = V. odorata; V02 = V. rolfei; V05 = V. Philippinensis). Figure 3A) . Villaria rolfei ( Figure 3B ) has the smallest-sized leaf blades ranging from 7-9 x 4-6 cm which are either elliptic or obovate with round apices and obtuse bases. The largest leaf blades (10-17 x 3-6 cm), having elliptic and ovate shapes with round or mucronate apices and cuneate, obtuse or attenuate bases, are found in Villaria odorata ( Figure 3C ). Other vegetative and reproductive features of the three Villaria species are exactly the same. For instance, the flowers are white, odorless, corolla 5, actinomorphic ( Figure 3D ), the tube glabrous and slightly infundibular. The stamens 5, equal, exserted while the style is elongated, plumose and the ovary bilocular. The fruits are generally drupe, green, glabrous, globose, 1.5-2 x 1-1.5 cm ( Figure 3E ). The seeds are small, numerous, irregular, laterally flattened, 2-2.5 x 1-1.5 mm. SEM of the outside and inner tangential walls of the seeds have longitudinal and parallel ridges ( Figure 3F ) and the pollen are tricolporate. Table 2 .
ITS Length Comparisons.
The aligned data matrix (see Table 3 ) of the three Villaria species comprises 607 positions. The three species has the same length of the ITS1 region which is 234 base pairs (bp). The 5.8S gene and ITS2 were also uniform in size, 164 bp and 209 bp, respectively. The total GC content of the entire ITS region ranged from 65.73% (V. rolfei) to 65.90% (V. odorata and V. philippinensis) and the average was 65.84%. The ITS1 region (234 bp) was longer than ITS2 (209 bp) similar to previous reports in some flowering plants like Compositae [6] , Sinapis [14] and tuberous rubiaceous epiphytes [15] . The average length of ITS obtained from the three Villaria species falls within the reported angiosperms range: 187-298 bp for ITS1 and 187-252 bp for ITS2 [16] .
ITS Nucleotide Site Variation. The ITS1 (234 bp) and 5.8s gene (164 bp) revealed no variations in the three Villaria species. The ITS2 with 209 bp contained 4 (0.66%) variable characters marked in Table 3 . The minimal divergence in pairwise sequence comparison of the ITS2 region is exhibited by V. rolfei (Table 3) . However, this value is insignificant and not to be considered as a factor to delineate V. rolfei from the other two Villaria species.
Synonymy of the three Villaria species. The morphology and ITS sequence data corroborate in resolving the complexity of the three Villaria species. The very slight divergence found in the ITS2 region of V. rolfei is due to its minimal variation in leaf size and shape. Hence, the present study strongly supports that the three Villaria are resolved as one and the same species. Applying the third principle of the International Code of Botanical Nomenclature (ICBN), the one published first is the correct one [17] . Thus, the name Villaria philippinensis becomes a priority over V. odorata and V. rolfei since it was the first one to be discovered and published.
New description and full illustration of V. philippinensis (Figure 4 Table 3 . Aligned ITS Region of the three Villaria Species. The ITS1, 5.8S and ITS2 positions and variations of the three regions are highlighted.
Shrubs or small trees, 4 to 6 m; young twigs green, glabrous; older branches brown, glabrous with numerous lenticels. Leaves anisophyllous; petioles 0.5-1 cm long, glabrous; blades elliptic or ovate, 8-12 cm long, 3.5-5.5 cm wide, glabrous on both sides, not conduplicate at apex, variations in apices ranges from acute, mucronate, round and cuneate, bases varies from obtuse, attenuate, and cuneate, margins glabrous and entire, with 7-10 pairs of secondary veins, the midrib and veins distinctly sunken above. Stipules triangular, 5-10 mm long, persistent, interpetiolar, triangular and oblong-ovate.
Inflorescences generally cyme, green peduncles, indumentum glabrous, many-flowered. Flowers 5(6) merous, odorless. Corolla white, the tube becoming hirsute only in the upper half; calyx glabrous; stamen 5-6, epipetalous, exserted; ovary bilocular, point of attachment of the ovule to the ovary wall is
